There is an increasing concern on the quality of jobs and productivity that is witnessed in the flexible employment arrangements. However, the effects of the employment flexible types on workplace performance has not been explored in Britain. In this study the relationship between two employment arrangements and the workplace performance is examined. More specifically, teleworking and compress hours are two main employment types examined using the Workplace Employee Relations Survey (WERS) in years 2004 and 2011. The workplace performance is measured by the financial performance and labour productivity. A positive relationship between these two types of flexible employment arrangements and workplace performance is presented. This can have various profound policy implications for employees, employers and the society overall. However, the positive association holds for employees who have high influence on their job, while it becomes negative in the case of teleworkers who have low influence.
Introduction
Work especially the last years with the fast boost of the information and communication technology (ICT) has been disconnected from a particular place and time. While the traditional place of work used to be the employer's premises, nowadays it is carried out in other locations, such as the employee's home or while traveling. Advances in technology reshape the relationship between work and home, where in some cases the traditional flow of employees from home to office is reversed (Bailyn, 1988) . Two main types of works are usually employed as teleworkers or those who compress working hours. The first category refers on clerical employees who perform repetitive tasks such as telemarketers and customer service representative. The second category refers on technical and professional workers whose their tasks allow greater autonomy and flexibility. Also their higher wages and higher training level make these workers to invest psychologically more in work and they require privacy to plan and analyse (Perin, 1991; Perlow, 1997) .
Since the 1980s an increasing part of the workforce has been teleworking at home or in location away from employer's premises at least one day a week. Previous studies have outlined the reasons for the growth of teleworking which are owned mainly to its perceived benefits. In particular, these benefits refer on both teleworking and employer including job satisfaction, increasing productivity, organizational loyalty, improved employee morale and loyalty and savings in space office among others (Bélanger, 1999; Potter, 2003) . Overall teleworking is attracting increasing interest from researchers and policy-makers. The explanation of teleworking and compressing hours attraction includes both consumption and production theory. It can be considered as a consumption choice, when employees face with the distance to work and the number of alternative choices for commuting to work which can be undertaken by a variety of transportation modes. These modes have varying levels of utility for the commuter. In addition, these type of employment arrangements, allow employees to face and cope with family demands, such as household domestic production and childcare, especially for the women. On the other hand the producer faces with choices like cost reduction through reduced use of space and equipment, increase on productivity, while some degree of control over the labour force is lost by the employer.
The aim of this paper is to explore the relationship between teleworking with labour productivity and firm performance using the panel Workplace Employment Relations Study (WERS) in 2004 and 2011. This association is compared with an alternative flexible working arrangements, which is the option "compress hours". In other words, this working type allows the employee to work the same or standard weekly hours in less number of days i.e. 35 hours in 4 days instead of 5-6 days. Even though, the linkage between the specific working types, job satisfaction and employee loyalty is not examined in this study, it is suggested for future research. In addition, the linkage among flexible employment, productivity and performance, job satisfaction and employee loyalty can be further explored.
In order to reduce the selection and heterogeneity bias a propensity score matching is taking place (Rosenbaum and Rubin, 1983) . Furthermore, in order to limit the endogeneity issue which may come from the employees' or firm relocation the main population of interest in the analysis is limited to the non-mover sample. This actually refers to the firms who are located in the same area during the period examined, as well as, the employees who have not changed travel to work area (TTWA). Another issue could be those who change employer; nevertheless the survey design is such that only individuals who are employed in the same firm are included and followed. For robustness checks the results take place for the total and the movers samples, where the last includes the firms that have been relocated and the employees who have moved location, according to TTWA. However, the conclusions remain similar when the total sample is considered, since also the non-movers and job-stayers from the matched sample derived by the propensity score procedure constitute roughly the 82 per cent of the total sample, while the respective percentage for the unmatched sample is approximately 85 per cent.
The study finds a positive relationship between teleworking, the labour productivity and firm performance. On the other hand compressing hours has no significant effects on financial performance, based on the fixed effects estimates; however its impact on the labour productivity of the workplace is positive and significant. Moreover, based on the two and three stage least squares, the association between compress hours and financial performance of the workplace becomes positive and significant. This indicates that firms can apply these employment schemes resulting to plausible benefits to both employees and employers, such as cutting costs for office space and coping with the family demands.
The paper is organised as follows: Section 2 is presents a brief literature review. Section 3 presents the methodology, while in section 4 the survey and variables used in the analysis are discussed. Section 5 reports the results and section 6 presents the concluding remarks, policy implications and areas for future research.
Literature Review
In this section previous research studies on the association between teleworking and labour productivity and firm performance are briefly discussed. Previous studies found that teleworkers report an increased productivity (Bailey and Kurland, 2002; Vega et al., 2014) .
However, a large share of the people reported also an increased number of working hours (Bailey and Kurland, 2002) . Aborg et al. (2002) , in a study considering within-person effects of telework in two companies, found that telework increases work effectiveness, but this may simultaneously be result of higher workload. In other words, teleworkers and flex-working employees may exhibit higher levels of job satisfaction because of the flexibility and work autonomy that these type of employment offers, resulting to harder work for these employees as a result of reciprocal behaviour to the flexibility offered by the firm. In addition, this work flexibility may enable them to work harder and more intensive during the hours spent at home compared to working at the employer's premises.
In the field of organisational economic and psychology the effect of teleworking on working hours and job satisfaction have been further developed. Vega et al. (2014) in a within-person study based on five consecutive working days found that employees, while they telework, are more likely to report higher levels of job satisfaction and job performance, than when they work at office. Green et al. (2010) examined the flexible working arrangements in 2001-2005 using the Household Income and Labour Dynamics (HILDA) survey in Australia and they found that the flexible working types are associated with lower perception of job security and lower payments. Nevertheless, the flexible types explored were the causal and part-time employment, while this study explores teleworking and compress hours. Furthermore, the case study differs in the way that the employees have the option to choose teleworking or compress hours.
However, there are still factors that determine their choice and capability for the employment arrangements explored, as well as, the workplace environment may play a crucial role.
Nevertheless, there less attention has been paid in the economics literature, to the role of teleworking and compressing hours and its implications for workplace performance. This study adds to the previous research by examining the relationship between teleworking labour productivity and job performance using a panel data analysis, while the analysis in the majority of the previous studies relies on cross-sectional data.
Methodology

Panel Regressions and Three Stage Least Squares
The following equation for individual i, in firm j, location k and at time t is estimated: (1)
WPi,j,k,t denotes the workplace performance. Two alternative measures of workplace performance are employed in the study, financial performance and labour productivity, as are described in the data section. The vector FEi,j,k,t is a dummy indicating whether or not the respondent has the option of the flexible working type or not in firm k, in region j and in time t. z is a vector of household, firm and demographic factors, including age, education, marital status, trade union membership, number of working hours. Set μi denotes the individual-fixed effects, δκ is the firm fixed effect, lj is the location fixed effects expressed by TTWA, θt is a time-specific vector, while ljT is a set of area-specific linear time trends which controls for unobservable, time-varying characteristics in the TTWA area. Finally, εi,j,k,,t express the error terms which is assumed to be iid. Since labour productivity and firm performance may be related to each other the following structural equation using three stage least squares (3SLS) is estimated: 
The variables are defined as in (1), while FP and LP denote respectively the financial performance and the labour productivity in the workplace and it is assumed that may cause each other. The measures used as dependent variables are ordered in a scale 1-5. In its current form, the models 1-3 cannot be estimated by ordered Probit or Logit using fixed effects. While with cross-sectional data, these parametric models are easily to be implemented, in panel data no simple transformation -such as first-differencing or within-transformation-is available that would purge the ordered response models from the individual-specific fixed effects. Therefore there are two options, either estimating the model considering the dependent variable as continuous or converting the dependent ordinal variable in continuous variable assigning zscores. The second procedure was introduced by van Praag and Ferrer-i-Carbonell (2004), which is known as the adapted Probit Ordinary least squares (POLS). Also, the "Blow-Up and Cluster" (BUC) estimator by Baetschmann et al. (2015) can be applied. However, the estimates are based on the adapted Probit estimates, while the rest of the estimates are similar and are not presented. Finally, an instrumental variable (IV) approach is followed, where the flexible working arrangements are instrumented with the variables on whether the employee has dependent children 0-2 years old, or no dependent children in the household, as well as, whether the respondent is responsible for caring a disabled person. These variables are not correlated with the workplace performance, as the regression analysis shows. Since there might be a strong heterogeneous and selection bias a propensity score matching takes place (Rosenbaum and Rubin, 1983) and the estimates are based on the matched treated and untreated samples.
Data
The Workplace Employment Relations Study (WERS) series have started in 1980 and have taken place six times until 2011. In this study the 2004 and 2011 panel survey is considered in the analysis, which took place in a random sub-sample of workplaces and the surveys have been conducted to managers and employees. More specifically, the survey population for both the 2004 and 2011 WERS is all British workplaces with at least 5 employees and the survey comprises four main sections: the Employee Questionnaire, the Worker Representative Questionnaire, the Financial Performance Questionnaire and the Management Questionnaire.
The first one includes information on employee characteristics, while the last three provide information about the firm-establishment. This is useful for the analysis, since the regressions control not only for employee characteristics, but also for workplace characteristics, such as competition, total employees and the market area, where the firm is operated. In addition, the analysis of the surveys of 2004 and 2011 allow us to control for unobserved characteristics of the pre-financial crisis period, as well as, the economic shocks after 2008.
The relationship of the employment arrangements between two measures of workplace performance is examined. These are the financial performance and labour productivity. The measures are derived from the Management Questionnaire and they answer in the following question "How would you assess your workplace's financial performance and labour productivity?" Then the management representative was asked to indicate in which of the following categories the measures fall into: a lot better than average; better than average; about average; below average or a lot below average. Thus, the measures are ordered variables ranging between 1 (very good) to 5 (very low). A negative coefficient sign, therefore, would indicate an improvement on the firm-workplace performance. Nevertheless, to make the interpretation easier, the measures have been recoded such as 1 indicates very low (a lot below average) and 5 very high (a lot better than average). In table 1 the summary statistics for the main variables of interest, such as the workplace performance, teleworking and compressing hours proportion are presented. It is observed that the average values of workplace performance are rather high in a scale 1-5 and the values are approximately 3.5. Approximately the 11 per cent of the sample is involved on teleworking, while almost 18 per cent of the sample is choosing compressing hours as a working type.
In table 2 the correlation between teleworking and workplace performance, as well as, between some selected control variables is presented. A significant correlation among the variables of interest and other control variables used into the regressions may be present; however since the number of controls is large their correlation is not reported, but their association will be presented and discussed in the empirical results section. In all cases a positive and significant association between the flexible employment types-teleworking and compress hours-, workplace performance measures, wage , education, performance pay schemes and quality of managers-employees relations is presented The exception is the relationship between education level of the employee and the quality of managers-employees relationships, which is insignificant.
Empirical Results
In this section the empirical results are reported. In table 3 the fixed effects regression after the propensity score matching are presented. The results show that the association between teleworking and both workplace performance is positive and significant. On the other hand, the impact of compress hours on financial performance is insignificant, while it becomes significant and positive regarding the labour productivity of the workplace.
The rest of the coefficients show that the wage is insignificant for the financial performance and positive for the labour productivity when the sample of teleworkers is considered. On the contrary, it seems that wage is not significantly related with the workplace performance, when the sample of those who choose "compress hours" as an option and their counterparts who share similar characteristics is considered. Furthermore, the remained categories of the wage are not presented as they were found to be insignificant. The socio-economic characteristics, such as age, education, marital status and whether there are dependent children or no dependent children in the household have no significant effect on the measures of the workplace performance examine, with the exception of the sample regarding those who choose compress hours and the financial performance of the workplace. More specifically, in this case there is a non-monotonic relationship, where age and financial performance are positively related up to one point-age group of 30-39 years old-while it becomes significant and negative for the age groups 50-59 and older. The status of company, the market area that the workplace is operated and the number of the establishments are significant factors of workplace performance. More specifically, the findings suggest that the bigger the area that the workplace is operated the greater the performance is likely to be. Similarly, being the only establishment or the sole establishment in UK but being a part of a foreign company, the workplace performance is lower.
The quality of relations between managers and employees, the profit related and performance related schemes have a positive relationship with the performance of the workplace.
Furthermore, the proportion of the non-managerial staff under appraisal is significant and presents a monotonic relationship with the workplace's performance. More precisely, the proportion of the staff that it should be under appraisal and valuation should be 100 per cent.
Regarding the number of employees, the coefficients are positive and significant only in the case when the compress hours is explored.
(Insert Table 3) In table 4 the conditional Logit estimates for the determinants of teleworking are reported.
The results overall show that age, education level, marital status, ethnicity and the degree of skills on job matching are not important factors, with the exception that higher educated people and mixed white-Asian are more likely to participate in teleworking. This can be related to the fact that higher educated people are more likely to be managers or supervisors and to assign workload to other people, while they can spend more time at home. Also, teleworking can be related with information technology usage, where more educated people usually have these skills. This is also confirmed by the coefficient of the variable on whether the respondent supervises or manages other people.
Both performance measures are positively related with wage, the years of the employees' experience in the current workplace and the quality of relations between managers and employees. In addition the market area where the workplace is operated is a significant factor and the estimates indicate that the international, national and regional companies are more likely to implement the employment types explored here than the local companies. The results overall are consistent with other studies where performance related schemes, the market area, quality of managers-employee relationships, and wage among others are significant factors for workplace performance (Hatton, 1988; Jones and Kato, 1995; Brown and Heywood, 2002) However this study also explores the determinants of teleworking and compress hours. In addition, Green et al. (2010) found that employment types, such as causal and part-time employees are connected with low payments and low levels of job security. However, this study explores whether the option of teleworking and compress hours are related to the workplace performance. In addition, in some cases, especially women, they these employment types, including part-time. This is explained by the fact that when people choose these employment modes, make them happier as they are able to cope with the household and family demands, and spend more time on leisure activities. However, this is not examined in this study.
(Insert Table 4) In table 5 the propensity score matching test is reported. The null hypothesis indicates that the matched treated and untreated groups share similar characteristics and that the matching process is efficient. The results refer to teleworking, while very similar conclusions are derived when the "compress hours" is considered. The only exception is the variable of whether there are formal polies for equal opportunities in the workplace or not which is significant at 10 per cent level.
(Insert Table 5) In On the other hand, the estimates for the movers are insignificant, with the exception of the teleworkers and the financial performance of the workplace, where a positive and significant coefficient is found, but the effect is significantly lower than the respective ones found using the total and the non-movers sample.
(Insert Table 6 ) In table 7 the 3SLS estimates based on the propensity score matching are reported. In this case the concluding remarks are the same with the exception that the magnitude of the coefficient is significantly larger. This shows that the adapted Probit fixed effects may underestimate the causal effect of the working modes explored in this study, even if the nonmovers sample is considered. Furthermore, the effect of compress hours on financial performance of the workplace it becomes significant, as it can be seen in column (3), while it was found insignificant in table 3. Thus, the conclusions are that both employment types have a positive relation with the workplace performance of the workplace. This may be derived by the fact that working more days at home, for teleworkers and compressing hours which implies less working days in a week at the employer's premises lead to saving costs, such as office equipment and space, and other short run costs. Similarly, the employment types have a positive relationship with the labour productivity, which may result to financial performance and vice versa, as the results in table 7 show a strong evidence of reverse causality between the two workplace performance measures.
The instrumental variables employed are whether the employee has dependent children 0-2 years old, or no dependent children and whether the respondent is responsible for the caring of a disabled person. These factors can be highly correlated with the employment types, such as teleworking and compress hours, because it allows them to spend more time at home working and also taking care of the children and disabled household members if any. Finally, as robustness check the 2SLS estimates are reported in table 8. In this case the causal effects are very close to those found in the table 7 and the 3SLS. Moreover, based on the weak instrument test the null hypothesis is rejected and it is concluded that the instrumental variable proposed in this study are not weak. In addition, according to the Sargan endogeneity test the null hypothesis of no-endogeneity is accepted.
Thus, the conclusion is that these employment arrangements may be an efficient policy, especially when the employees have the option to choose their implementation, with various plausible benefits to workplace, including costs saving and improvement on productivity. On the other hand, the benefits for the employees, besides the plausible performance payments and other related benefits, can be job satisfaction improvement, ability to cope with their family demands, resulting to improvement of their work-family balance and their overall well-being.
(Insert Tables 7-8) Finally, in table 9 the adapted Probit fixed effects estimates based on the employee's influence on job are reported. More specifically, the respondents are asked how much influence they have on their job and the outcome answering in a scale from 1 (very low) to 4 (very high).
In panel A of the table 9 the analysis included the respondents who stated that they have high or very high influence, while in panel B the results for those who answered low and very low are presented. It becomes clear that influence on the work and output outcome is an important factor, such as creative versus dull jobs among others. Thus, in panel A the effects of the employment types on both workplace performance measures are positive and their magnitude significantly larger than the respective ones found in table 3. Regarding compressing hours the estimates are insignificant in panel B, while in the case of teleworking the effects are inversed and become negative. Therefore, especially for teleworkers it is important for them and the workplace performance to have some average at least influence on their job.
(Insert Table 9 )
Conclusions
This study explored the relationship between two flexible employment arrangements and the performance of the workplace. The findings of this study suggest that there is a positive effect on performance from both teleworking and compressing hours. The results are confirmed by the 2SLS and 3SLS. However, the findings suggest that the positive relationship holds only for the employees who have high level of influence on their job. On the other hand, it becomes insignificant for those who have low influence and implement the compressing hours employment type, while it is negative for teleworking.
Overall, the findings indicate that the specific employment modes may have various benefits and policy implications for both employees and employers, as well as, for the society overall. On the one hand, for the employers a higher performance and productivity level leads to profit increase and further growth, which can be reflected with increases on wages, and improvement on relations quality among the personnel in the workplace. Moreover, companies can lease less number of offices and equipment resulting to cost savings. On the other hand, the benefits for the employees can be various, including relief from stress which is related to traffic congestion and commuting at work. Moreover, these employment arrangements may offer more work autonomy and control of the working schedule, especially in the case of the teleworking. Furthermore, they may allow the employees to cope with the family and household demands, as well as, to devote more time on leisure activities. The latter may have additional effects on productivity through the improvement of job satisfaction and quality of life. The well-being has not been explored in this study; however, it is suggested for future research. Lastly, the benefits for the society include the social welfare for the employees and employers, as well as, other plausible benefits, such as the traffic and air pollution reduction and overall well-being improvement. Robust standard errors in parentheses, *** p<0.01, ** p<0.05 , * p<0.1
